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ON DIABETIC NEUEITIS, WITH A CLINICAL AND
PATHOLOGICAL DESCEIPTION OF THEEE
CASES OF DIABETIC PSEUDO-TABES.
BY T. DAVIES PBYCE, M.R.C.S.,
Consulting Surgeon to the Nottingham General Dispensary.
SINGE Marinian and Bouchard (1) first pointed out, in
the year 1884, the fact that the knee jerks were frequently
absent in cases of diabetes mellitus, the attention of medical
observers has been especially drawn to the various nerve
troubles and complications which not uncommonly arise
during the course of this malady.
Buzzard in 1886 attributed the loss of the knee jerks
in some cases to peripheral neuritis. Negative patho-
logical evidence in support of this view was also obtained
through the researches of Bosentein (2), Niviere and others.
In the cases reported by these observers, the spinal cord
when microscopically examined was found to be healthy.
Clinically Leyden (3) has divided the neuritis of diabetics
into three groups, i.e.:—
(1) The hyperaesthetic or neuralgic form, in which there
is more or less severe pain. V. Ziemssen first ascribed
the various neuralgias which not uncommonly occur in
diabetes to be the result of neuritis. These neuralgias are
not infrequently symmetrical in their grouping.
(2) The motor or paralytic form. In this variety there
is paralysis of varying degree of the muscles of the legs, or
of single muscles, or groups of muscles.
(3) The ataxic form—pseudo-tabes. Here there is ataxia,
and various sensory symptoms, such as numbness, formica-
tion of the feet, &c. The knee jerks are lost.
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ON DIABETIC NEURITIS. 417
Whilst agreeing with Leyden that cases -of diabetic
neuritis may to a large extent be divided into these three
different groups, I believe the clinical picture would be
truer and more complete if we restricted them to two fairly
distinct varieties, i.e.—
(a) The motor or paralytic form.
(b) The sensory or ataxic form.
In this latter variety I would include Leyden's hyper-
aesthetic or neuralgic group, believing that the symptoms
characteristic of this class do in many instances develop
into more serious nerve complications. In this group the
sensory, vaso-motor and trophic nerve fibres are chiefly
affected, and the clinical symptoms presented bear a very
close resemblance to those of locomotor ataxy.
In the British Medical Journal of March, 1887, I drew
attention to those cases of diabetes in which there was not
only loss of the knee jerks, but also a certain degree of
ataxia, and ascribed the symptoms to a somewhat wide-
spread peripheral neuritis. To this type of case the term
diabetic ataxia, or diabetic pseudo-tabes, may I think be
very suitably applied. In the same year Dr. Pavy (4) in
his address on diabetes at the Washington International
Medical Congress described a similar class of case.
" He stated that this form of ataxy occurs in persons
past the middle period of life, that they complain of pains of
varying character in the limbs, and that the ataxy is not
exactly the pure form met with in tabes dorsalis. For the
most part these persons can stand and maintain their
balance fairly well with the eyes shut, but they walk with
difficulty. They cannot properly maintain their balance.
Associated with these symptoms there is some anaesthesia
and hypersesthesia, and various forms of parsesthesia. They
often feel as if they were walking on pebbles. The disease
is most marked in the lower extremities ; sometimes, how-
ever, the upper extremities are also affected. The patient
complains of an aching of the bones at night. The con-
dition appears to be due to peripheral neuritis."
To this vivid description of the symptoms presented by
cases of diabetic ataxia I would only add that the knee jerks
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418 ON DIABETIC NEURITIS.
are diminished or frequently absent, and that these patients
are occasionally liable to vaso-motor and trophic troubles,
as evidenced by oedema, erythema, and perforating ulcers of
the feet.
Death may also result from gangrene of the extremities.
There are no doubt cases of diabetic neuritis which present
motor and sensory symptoms; but in the main I think
their division into motor and sensory varieties is a correct
one.
Some twenty cases of diabetic neuritis have been recorded
during the last few years, notably those by Leyden, Char-
cot (5), Buzzard (6), Althaus (7), Auche (8), andEichhorst (9).
They have varied much in their symptoms ; in some the
motor and in others the sensory nerves have been chiefly
affected. As our knowledge of the disease increases I
opine that it will be found that the sensory nerve fibres
are especially liable to be affected in diabetes.
Although it will be seen from what has already been
stated, that clinically diabetic neuritis has been abundantly
recognised, very little pathological proof of this lesion has
been forthcoming. Indeed, with the exception of a case pub-
lished by myself (10) in the Lancet of July, 1887 (an abstract
of which follows), and of the observations of Auche in 1890,
and Eichhorst in 1892, I have been quite unable to find
distinct pathological evidence of this form of neuritis:
I trust that the cases appended will add still further to
our pathological and clinical knowledge of this disease.
They belong to the sensory or ataxic group, and may very
properly be termed cases of diabetic pseudo-tabes.
Case 1.—A. D., aged 56. Diabetes. Ataxic symptoms,
perforating ulcers of both feet; coma ; death.
Frame work knitter and hawker ; was first seen on May 27th,
1886. For eighteen months past he had passed large quantities
of urine, and had suffered from great thirst. He was never of
temperate habits, and was addicted to " drinking bouts."
No history of gonorrhoea or syphilis could be elicited, but
strong presumptive evidence of venereal taint was present in the
form of two scars, one in each groin, and various suspicious-
looking marks on both legs. Bight months previous to admission
he complained of pains in the legs and stated that his feet felt
dead.
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ON DIABETIC NEURITIS. 419
At Christmas, 1885, he caught cold and suffered from an
aggravation of the foot symptoms, together with abdominal pain
and vomiting. He was described at this time as walking on
his heels. In February, 1886—three months and a half before
his death—the ulcers of the feet first appeared.
When first seen by me the patient was suffering from
bronchitis and symptoms of commencing diabetic coma. When
supported he could, however, manage to walk across the room.
His gait was distinctly ataxic. The arteries of the upper limbs
were evidently diseased. The pupils reacted feebly to light.
There was diminished cutaneous sensibility of both feet, and the
lower thirds of both legs. The knee-jerks were totally abolished.
The skin over the legs and feet was of a livid hue, and below the
normal in temperature. A foetid odour emanated from both feet.
The ulcers commenced as corns. The largest ulcer, of the size
of a two shilling piece, was situated over the plantar aspect of
the meta-tarso-phalangeal joint of the right great toe. An ulcer
of the same character but of smaller size was situated over the
plantar aspect of the head of the fifth metatarsal bone of the
opposite foot. Carious bone could be felt in each case. The
patient's urine was acid; sp. gr. 1030, contained sugar and a
trace of albumen.
He died of diabetic coma on the fourth day after coming
under my observation. There was no history of gout, rheumatism
or injury in this case.
The spiual cord, and the nerves of the right lower limb were
examined. The naked eye changes which were detected were
(1) considerable enlargement of the lower third of the posterior
tibial nerve. The nerve was surrounded by inflammatory
material, in which was embedded the atheromatous posterior
tibial artery; (2) the plantar terminations of the nerve were
discoloured and diminished in size.
The cord and peripheral nerves were examined by Mr. Bowlby
of St. Bartholomew's Hospital, who demonstrated the following
changes. In the lumbar region of the cord there was marked
atrophy of the cells of the grey matter, which were granular and
had lost their processes. In the dorsal region the changes were
even more marked. There was no cell exudation in either the
white or the grey matter. In the peripheral nerves the changes
were most evident in the posterior tibial trunk, where the white
substance of Schwann was replaced by granular material which
did not stain black with osmic acid. Some of the axis cylinders
were normal, but many were atrophied and the subject of fatty
 by guest on February 19, 2016
http://brain.oxfordjournals.org/
D
ow
nloaded from
 
420 ON DIABETIC NEURITIS.
degeneration. The anterior tibial nerve showed a similar de-
generation, but in a lesser degree, and in the sciatic the bulk of
the fibres were normal. There was also a slight increase of the
connective tissue basis.
Dr. Byrom Bramwell of Edinburgh also described similar
changes in the peripheral nerves of this case, together with well
marked vascular disease involving not only the larger vessels,
but spreading also to their minute subdivisions. There was no
ataxic lesion in the spinal cord.
Case 2.—Charles B., aged 72. Diabetes. Ataxic symptoms;
gangrene; death.
This case came under treatment four years before death took
place. For ten years previous to this date he had suffered from
double sciatica, and for some years pain of a lightning and
burning character had been especially marked in both lower
extremities.
When first seen he complained greatly of the above-mentioned
pain, its seat of greatest intensity being in the left foot and leg.
Both knee-jerks were diminished, and could only be obtained on
reinforcement. There was marked muscular inco-ordination in
the dark or with closed eyes, but no evidence of paralysis.
Anaesthesia was present to a varying extent in the toes of
both feet. To a lesser degree this anaesthetic condition was also
present in the feet and lower thirds of both legs. He frequently
complained of burning and pricking sensations; most of the teeth
had fallen out in a fairly sound condition. The pupils reacted
to light and accommodation.
He suffered from great thirst and passed large quantities of
urine, which was acid, sp. gr. 1025, and contained sugar. There
was no history of alcoholism, syphilis or rheumatism.
This patient occasionally suffered from a peculiar erythematous
and oedematous condition of the feet, which appeared to be
distinctly co-incident with an increase in the amount of sugar
passed in the urine. During one of these attacks of "erythe-
matous cedema " a small ulcer formed on the plantar aspect of
the left; great toe. This ulcer was surrounded by a very marked
anaesthetic zone. The urine during this attack increased in
quantity, sp. gr. 1030, and contained much sugar.
The course of the malady in this case was varied, but pain
was always a constant and distressing symptom. For some time
before death the loss of the knee-jerks was complete. He died
of gangrene of the left foot and lower third of the left leg in
July, 1891.
 by guest on February 19, 2016
http://brain.oxfordjournals.org/
D
ow
nloaded from
 
Health.v Nerve. Weieert stain.
C. B. 72. Sciatic, showing increase of connective tissue basis.
Weigert stain.
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ON DIABETIC NEURITIS. 421
The gangrene commenced in the ball of the left great toe
(the site of the previous ulcer), and gradually extended upwards.
It was of two months' duration. The anterior tibial, posterior
tibial and sciatic nerves all showed a degeneration very similar
to that described in the first case. These changes were most
marked in the posterior tibial trunk. There were most distinct
arterial changes, consisting of atheroma of the large artery, and
thickening of the coats, and in some instances of blocking up of
the smaller microscopic blood vessels.
I am much indebted to Dr. W. B. Eansomfor the microscopic
examination of the nerves in this and the following case.
Case 3.—William A., aged 62. Diabetes, ataxic symptoms,
gangrene, death.
This case was under observation for a period of nearly four
years, October, 1887, to May, 1891. When first seen he gave a
history of having suffered from great thirst for more than two
years. During this time he had also passed an excessive
amount of urine. He complained of shooting and burning pains
in both lower limbs and feet, but more especially in the right foot.
Cutaneous sensibility was diminished in both feet.1 Both feet were
extremely painful, and presented the condition of " erythematous
oedema " already described in the foregoing case.
There was slight muscular inco-ordination; no paralysis. The
knee-jerks were diminished but not totally abolished; the pupils
reacted to light and accommodation ; urine, sp. gr. 1036 and con-
tained sugar but no albumen or peptone.
The symptoms in this case (although varying from time to
time) gradually became aggravated until about four weeks prior
to his death gangrene commenced in the right great toe and
extended up the foot to the junction of the lower with the middle
thirds of the right leg. Mortification also set in, in the left toe
and foot, but did not extend to the leg. Death was due to
exhaustion. For some months before death the knee-jerks could
not be obtained.
The sciatic, anterior and posterior tibial nerves were examined
and showed marked parenchymatous degeneration, the changes
being very similar to those found in the nerves of the foregoing
cases. Vascular disease was also present in the form of atheroma
of the larger arteries, and of thickening of the walls and blocking
up of the lumen of the smaller blood-vessels. There was no history
of alcohol, syphilis or rheumatism in this case.
1
 This refers to the condition of the feet generally, but not during an
attack of erythematous cedema.
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422 ON DIABETIC NEUEITIS.
Clinically the chief points to be noted in the foregoing
cases are :—
(1) Their chronic nature.
(2) The presence of distinct ataxy.
(3) The absence of any definite paralysis.
(4) The age of the patients, all the cases occurring at an
age past the middle period of life.
(5) The preponderance of sensory, vaso - motor, and
trophic symptoms, and
(6) The association with the nerve-symptoms of well-
marked arterial changes.
Dr. Byrom Bramwell has pointed out, that in cases
of peripheral neuritis, where the sensory nerve fibres are
chiefly affected, the course of the disease is usually slow, and
the prospect of cure remote, whereas the reverse is the case
when the motor nerve fibres are mainly involved. These
cases certainly lend weight to this dictum.
The presence of definite ataxia in peripheral neuritis pure
and simple has been denied by the late Dr. Ross, of Man-
chester. It appears to me that this statement cannot be
altogether accepted as a true one. In none of the patients
was there any distinct paralysis, and in all there was more
or less definitely marked ataxia. In one case there was no
tabetic lesion found in the cord. Here one microscopist
describes atrophy in the cells of the grey matter. No men-
tion is made by the other examiner of this lesion.
It is therefore, perhaps, an open question, whether these
changes were ante- or post-mortem. Examination of the
spinal cord was not allowed in the other cases. No relation-
ship could be established between the severity of the nerve
symptoms and the amount of sugar in the urine, if we except
the condition of " erythematous oedema," which appeared
to be distinctly coincident with an increase in the amount of
sugar passed.
The etiology of diabetic neuritis is manifold. We shall
not discover it to be solely resident in some specific toxic
poison. It is quite possible—nay more, probable—that
some of the acuter forms of the malady occurring in young
people may be thus explained; but I consider such a theory
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C. B. L. Post. Tibial Nerve. Weigert stain. Degeneration of
Nerve Fibres. Increase of connective tissue, &c.
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ON DIABETIC NEURITIS. 423
insufficient to explain all the clinical and pathological facts
of cases such as the above.
Here we have other factors at work. In the first place
there has been long continued malnutrition, and in the
second there is found extensive vascular disease.
Whilst I do not deny that a specific toxic poison may not
have had a share in the causation of the neuritis in these
cases, I would at the same time ascribe the disease mainly to
vascular disease and malnutrition. Vascular changes were
apparently as much a part of the morbid process as peri-
pheral nerve degeneration.
The posterior tibial artery is perhaps the one most liable
of all the arteries of the body to atheromatous degeneration,
and it is in the posterior tibial nerve trunk supplied by
branches of this vessel that the nerve degeneration was
especially marked.
The condition of erythematous oedema is apparently very
closely allied to the vaso-motor neurosis described by Weir
Mitchell under the name of erythromelalgia.
The treatment of these cases resolved itself into the
treatment of diabetes and the maintenance of the general
health.
Morphia and antipyrine were of great service in allaying
the constant pain. Operative interference would, I believe,
only have acclerated death.
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Note on cases in which the nerves have been examined micros-
copically :—
(1) EICHHOBST. (a) Woman, 45. Death due to coma. No paralysis,
knee-jerks abolished, no loss of sensation, no sign of ataxy ; dura-
tion two years. (6) Woman, 23. Death due to coma. No history ;
knee-jerks absent; muscular weakness of the limbs.
(2) AUCHE. (a) Paresis of legs, muscular cramps, gangrene of right foot.
(6) Itching, tingling of feet, legs, and hands ; knee-jerks absent, (c)
Cramps of calves, diminished sensation on dorsal surface of fore-
arms, subunguinal haemorrhage and shedding of the nails.
Since receiving the proof of this paper I note that Leyden (Deut. Medi-
zin. Zeitung, June 5th, 1893) refers to a case of diabetes with renal disease,
in which not only lesions in the peripheral nerves but also in the spinal cord
were present. The disease in the cord was not limited to any system.
British Medical Journal, June 24th, 1893. Epitome, Current Literature.
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